In the Irish and British Caledonides, the early Ordovician Grampian Orogeny was the result 
In spite of the basic simplicity of this model, there remain many problems in relating it in 48 detail to the regional geology and its history and variations in the Grampian Terrain, 49 including the following. First, the general structure of the Dalradian and Moine Supergroups, 50 which comprise the bulk of rocks involved in the Grampian Orogeny, is not related to the 51 collision in an obvious and simple structural way except in Connemara in western Ireland. 52 Second, the metamorphic pattern, involving low and high-pressure and temperature facies in 53 the Grampian terrain is difficult to relate to a simple collisional pattern. Third, the tectonic 2011). Fourth, the role of ophiolite obduction, so obvious in Newfoundland (Dewey and 57 Casey, 2011, 2013), is less obvious in the Caledonides, except to some extent in Shetland 58 (Flinn, 1958) . Fifth, synchronous syn-Grampian-deformation mafic magmatism is calc-59 alkaline in Connemara (Yardley and Senior, 1982) and tholeiitic in Scotland (Dewey, 2005: 60 Viete et al, 2010). Sixth, the South Mayo Trough (SMT) evolved as a fore-arc basin below or 61 at sea level synchronously with the principal deformation and metamorphic episodes of the 62 Grampian orogeny and its extensional unroofing in Connemara over only about fifteen 63 million years (Dewey and Mange, 1999; Dewey, 2005) . Lastly, Connemara is the only part of 64 the Grampian Orogen south of the Ordovician arc. This has been interpreted, we suggest D r a f t during mid to late Ordovician, from the main Grampian Orogen and slid in by sinistral strike-67 slip motion to a position south of the arc (e.g. Dewey and Shackleton, 1984 ; Hutton and 68 Dewey, 1986) . 69 We suggest that Connemara is a major key to understanding the evolution of the Grampian 70 Orogen. Our view is that it is not a displaced terrane but part of a distal hyper-extended Strachan, 2015) . The synchroneity of MORB metamorphic soles at 9-10 kb and ophiolite 135 generation below 5 kb has led to the proposition that soles were generated at the top of The Lough Nafooey Arc and its associated fore-arc basin, the South Mayo Trough (Fig 1B, The Slishwood Division in the Ox Mountains, however, is affected by and, therefore, must 160 have lain in the Grampian Zone during the Grampian Orogeny. probably Mayoian (Fig. 3) (Fig. 2) . We have constructed a numerical experiment (Fig. 4) to model the evolution of the western 430 Ireland segment of the Grampian Orogen, where we emplace a hot hanging wall over a cold Table 1 . The results are presented as a cross-section in figure 4A and a set of PTt paths for 451 a given node in the model (Fig. 4B) . Each point represents the average temperature and 452 pressure for 10 time steps (100,000 yr.).
453
The model predicts that, in an arc-continent collision where a hot hanging wall (arc) is of an orogen leading to the obfuscation of tectonic meaning (Sengor and r e m n a n t a r c s r e m n a n t a r c s f o r e l a n d b a s i n f o r e l a n d b a s i n S u t u r e S u t u r e 
